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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a reinforcing tool for a 
hollow structure 

capable of efficiently reinforcing the hollow structure 
from the inside. 

■ 

- 

SOLUTION: This reinforcing tool 20 for the hollow structure 
1 is arranged in 

the hollow section 6 of the hollow structure 1 to reinforce 
the hollow 

structure 1. The reinforcing tool 20 is provided with a 
reinforcing member 21 

having partition walls 2ia, 21b extending in the 
longitudinal direction of the 

hollow section 6 to partition the hollow section 6 into a 
plurality of split 

chambers Sc, Sr on the cross section and a foaming base 
material 30 foamed into 

a foamed body to cut off at least one split chamber Sr 
within a plurality of 

split chambers Sc, Sr. The hollow structure 1 is 
reinforced nearly uniformly 

in the width direction and the vertical direction by a 
plurality of split 
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chambers Sc, Sr and the foam body sinrp f ho ^ • ^ 
material 30 is way. since the foaming, base 

foamed in the split chamher t-v,^ 

body is facilitated. the positloni .ng of the foamed 
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♦NOTICES*. 

• . . * * 

Japan Patent office is not responsible for any 
damages caused by the use of this translation, 

■ 

♦ 

i .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any weirds are not translated. 

DESCRPTION OF DRAWINGS 

. . * 

[Brief Description of the Drawings] 
[Drawing 1] It is the perspective diagram (A view) and the important section perspective diagram (B view) of a reinforcement 
implement showing the anchoring status of the reinforcement implement of the hollow structure concerning the gestalt of 
operation of the first of this invention. 

[Drawing 2] IIA of drawing 1 (A) They are -IIA view cross section (A view) and the B-B view cross section (B view) of A view 
[Drawing^ They are the HA-IIA view cross section (A view) of the drawing 1 showing the status after a foaming (A) and the ' 
B-B view cross section (B view) of A view. . 
[Drawing 4] They are the important section perspective diagram (A view) of the reinforcement implement of the hollow structure 
concerning the gestalt of operation of the second of this invention, drawing of longitudinal section (B view) showing the status 
that it attached in. the hollow structure, and the C-C view cross section' (C view) of B view. 

IDrawingSl They are the cross-section configuration view (A view, B view) of a reinforcement member in the reinforcement 
implement of the hollow structure concerning the gestalt of operation of the third of this invention, and the cross-section 
configuration view (C view, D view) of the part segmenter which constitutes a reinforcement member. 

[Drawing 61 It is a cross-section configuration view in the reinforcement implement of the hollow structure concerning the gestalt 
of operation of the fourth of this invention. 

[Drawing 71 They are the perspective diagram (A view) of the conventional hollow structure, and a perspective diagram (B view 
C view) showing the status that the hollow structure was equipped with the reinforcement implement * 
[Description of Notations] 
Sc Central split n 
Sr Periphery split jn 
1 Hollow Structure 

20 Reinforcement Implement 

21 Reinforcement Member 
21a Horizontal bridgewall 
21b Vertical bridgewall 
27 Electrode-Holder Plate (Horizontal Wall) 
30 Foaming Nature Base Material 
40 Foam 

74 High Scale-Factor Foaming Nature Base Material 

117 Damping Foaming Nature Base Material 

1 1 8 High Rigidity Foaming Nature Base Material 

1 1 9 Exoergic Foaming Nature Base Material 
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DETAILED DESCRIPTION 




[Detailed Description of the Inventianl 
[0001] J . 

[The technical field to which invention belongs] this invention relates to JhexeMosxemenl i mDlempnl ^ . „ • 
JjMj. -anged » the centra ^ hollow.^ such . a w of a ^^SSS&'SSS? 
r0002] 

(O) and an intensity partial^ is suitably SS^^^t^m^!?^ ^ en ^ drawin B 7 
drawn* 7 (A)), such as a frame of a vehicle and a nil l«/.nin £f ° * * J • * hollow ^Ptures 1 20 (refemne to 

120 is low. MorcovJ b, the technic rfw^^^f b S^S^r^^ rfta ^'»™^ 

bridgew .11 of . reinfonxment member^uXZ^ cTS^ 5? ™ f™* ^i" " >on,s to «* «- section wXe 
foaming end becomtag . bm smonf l^Tm^SS jSS^T?? - ^ ' fo »^ ■»<«* b~ mstarid 

struts aisWacemrtmeanW ' ^^ no1 o^««fo^i»l« re b^ m (eridl»tv W thelK l Uo W 

becomes «», rate than it redly fabricates a SSSSSSto pSrSSTTS ?*f,f ""!*««•. • mmo&aure 
longtoiiml dimction, it doubles with the SSSSfT when the hollow aroam am. to . 
(0010, Aocomm, to invent™ of. claim 6,T^r^!Z1i^^^l^S^ f ™ 
member does not start thecross-sectk. oonBgimfai of thihollow strtjctum but^TreSSZT^ ^ •™* reaM ° l 
[001 1 J According to invention of a claim 7 the centrum of lb. h„ll™I^«.„ • ™ fflfi>roed "As sufficient balance 

cruss section wSf (he bridgew.il of a Sr«Slto f2,™™^Z, dmded ," to <wo m mm* split rooms m m. 
nMur. b.se material's foisning and becnSS^^^^T5,2 £S "S U^ 0 " 1 m ! me I* !d * « «"»mg 
J^reinfomta, bv^'of twoS'Ze '^SSSS^, 'ATSSSSSSSS?"**-* 
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[Embodiments of the Invention] (Gestalt of the first operation) Based on drawing 1 - view 3 ■, the reinforcement implement of the 
hollow structure concerning the gestalt of operation of the first of this invention is expFamed hereafter. The reinforcement 
implement of the hollow structure concerning the gestalt of this operation is related with the reinforcement implement of the 
hollow structures, such as a pillar of the vehicle body, a locker panel, and a roof side panel. The perspective diagram and the 
drawings (B) which express the status that drawing J (A) attached the reinforcement implement in the hollow structure here are 
• the IIA-I1A view cross section of drawing 1 (A) and the drawingj2 (B) of the important section perspective diagram of the 
reinforcement implement and the Rawing 2 (A) ] B-B view cross sections of drawing 2 (A). Moreover, the DA-DA view cross 
section of the drawing 1 (A) after a foaming nature base material foams to drawing 3 (A), and the drawing 3 (B) are B-B view ■ 
cross sections of drawing 3 (A). 

[00 1 3] As the hollow structure 1 is shown in drawing 1 (A), it consists of cross-section abbreviation trapezoid-like the inner 
panel 2 and the outer panel 3, and the cross-section abbreviation hexagonal-method-like centrum 6 is formed by carrying out the 
spot welding of the inner panel 2 and the outer panel 3 by the mutual flanges 2f and 3f. Moreover, in the centrum 6 of the hollow 
structure 1, the reinforcement implement 20 with which the hollow structure 1 is reinforced in a predetermined position is 
attached 

* • 

[001 4] The reinforcement implement 20 is equipped with the reinforcement member 21 of the predetermined length dimension 
which reinforces the hollow structure 1 from the inside in order to prevent deformation of the hollow structure 1 . The 
reinforcement member 2 1 is fabricated by putting together horizontal bridgewall 2 1 a of a couple and vertical bridgewall 2 1 b of a 
couple which are prolonged in the longitudinal direction of the hollow structure 1 in the shape of a grid, as shown in d rawing 1 
(B). Thus, since horizontal bridgewall 21a and vertical bridgewall 21b are together put in the shape of a grid, a square c^ 
section 24 is formed in the center of the reinforcement member 21 at a longitudinal direction, and four U character Mizobe 25 and 
four L character Mizobe 26 are formed in the periphery of the square case section 24. 

[001 5] And when the reinforcement member 21 is contained by the hollow structure 1, as shown in drawingj (A), eight 
periphery split room Sr by U characters Mizobe 25 or L characters Mizobe 26 of central split room Sc by the square case section 
24 of the reinforcement member 21 find the reinforcement member 2 1 is formed in the interior of the hoDow structure 1 . That is, 
the centrum 6 of the hollow structure 1 is divided into eight periphery split room Sr formed in the surroundings of central split 
room Sc prolonged in a longitudinal direction by the reinforcement member 21, and its central split room Sc. 
[001 6] The electrode-holder plate 27 of the couple which crosses U character Mizobe 25 or L characters Mizobe 26 around the 
square case section 24 of the reinforcement member 21 in a longitudinal direction predetermined position is being fixed in the 
shape of a flange. And the foaming nature base rriaierial 30 which carries out a postscript to each concavity formed by those 
eJectrode-holder plates 27, U character Mizobe 25, or L character Mizobe 26 is set The electrode-holder plate 27 is a member 
which regulates the foaming orientation, as the foaming nature base material 30 carries out foaming intumescence in the 
transection orientation of the hollow structure 1, and it is equipped with the engagement member (not shown) which fixes the 
foaming nature base material 30 to the predetermined position. 

[00 1 7] It is fabricated by the configuration where the appearance of the electrode-holder plate 27 is almost equal to the 
cross-section configuration of the centrum 6 of the hollow structure 1 , and the dimension is set as the dimension which a proper 
opening (opening which is the grade which can pass coating) produces between the inner circle wall sides of a centrum 6 (refer to 
drawing 2 (A) and (B)). 

[001 8] the soffit section of the reinforcement member 21 - longitudinal direction both sides - the reinforcement member 21 - 
anchoring of the inner panel 2 - a hole ~ the stop clip 29 for fixing to 2k is formed the inferior surface of tongue of 29d of the 
plinth section connected to vertical bridgewall 21b of the reinforcement member 21 as the stop clip 29 was shown in drawing 2 
(A), and 29d of its plinth section projecting - anchoring of the inner panel 2 - a hole - the shape of a clinch from the 

point both sides of leg 29a prolonged in the orientation of a core of 2k, and its leg 29a — extending - attaching - a hole — the 
piece of an elastic stop which engages here - anchoring of the inner panel 2 - a hole — the position of the stop clip 29 of 2k and 
the reinforcement member 21 is set as the position where the square case section 24 of the reinforcement member 21 serves as 
this core mostly with the centrum 6 of the hollow structure 1 In addition, although the example which formed the stop clip 29 in 
the longitudinal direction both sides of the reinforcement member 21 was shown in drawing 2 (A), in consideration of the support 
balance of the reinforcement member 2 1 , you may form in a position suitably the middle. 

[00 1 91 Generally the reinforcement member 2 1 , the electrode-holder plate 27, the stop clip 29, etc. are really fabricated by 
flection jrioT^^ In addition, the split field divided into the plurality in the cross section may constitute the 

reinforcement member 21. Here^. as materials, such as the reinforcement member 2L the Wd^ynthsticjcesin which has thermal 
resistance, and the hard synthetic resin in which strenj^ening fiber was njixed desirably are used suitably. As hard synthetic 
resin, a Rolyarmde\PA};;"pol^ terephthalate (JET), a polybutYl^e.tfirephlhdate (PBT), eppxy 

(EP),, an unsatArrajedpoliester_r«in t etc. are used, for example. Moreover, as strengthening fiber, a glass fiber^a carbon fiber, 
Kevlar fiber, etc. areused, for ex ampl e, furihermore, tEe mixing rate of the strengthening fiber to hard synthetic resin is set up to 
30 • 40% of the weight That is, the electrode-holder plate 27 of the reinforcement member 21 is equivalent to the horizontal wall 
of this invention. 

[0020] The foaming nature base material 30 is a member which intercepts eight periphery split room Sr by foaming and ' 
becoming a foam 40, and is fabricated by the configuration which can fit into each concavity formed with U characters Mizobe 25 
or L characters Mizobe 26 of the reinforcement member 2 1 , and the electrode-holder plate 27 of a couple. Moreover, the 
synthetic resin which has an adhesive property to a metal side or a synthetic-resin side as a material of the foaming nature base 
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>f hig^i rigidity \ 



. the concavity between the electrtxle-hoWer date ^n^?^ « *ned. First, each foaming nature base material 30 « 
rejoicement implement 20 is the reinfect memberTl^e^S 

anchonng of the inner panel 2 - a hole - ft is inserteS ^S^^ ? ° f *" reinforc ^«t implem^To - 
position of the inner panel 2 ^ m and the reinforcement implement 20 is feed to fce j^etannfoed 

(0022] Next, as the spot welding of the inner mtw»I i„,ja . ... 

are shown in drawing 1 (A), ^cross-sS^ - - I— i *ng«*«d 3f and they 

is attached in the centrum 6 of the hollow structure 1 so Z iSXS^^ 9 !^ Stmcture 1 * forme * b this stWft 
the centrum 6 in a predetermined position, andT opening ^5^2^ 20 m< * *™ «* this coreZ^ft 
electrode-holder plate 27 of the reinforcement impJemeTfo^e £SH? ^ 15 fonned betwwUte ' 

SS £ a J en1rt,ni 6 < refer to ^^ing 2 (A) andCB)). Md foanmg nature base 30, and the inner cirelewall 



.ateriaiaOm^^S 

foam can also control the work to which the electnSeT 2rT? 3* 8 reason . chS E efficient of o 

[0024] While a foam 40 is pasted up on die P T I *» foamin « option. ^ ^ rf 8 

miplem r t20,mefoam40 P e^ 

27 and the inner circle wall side of the hollow structure 1 LSSSLh^Z ? * ^ bchVeen ^ d«*ode-holder plate 
reinforcement implement 20, periphery solit mom <£e a ■ . 11 * on fte ""M" circle wall side firmhr That i« a 
40, and the reinforcement in^SYof Sn2 Iff!? ? ^ ^ 6 ^e hollow stmcture 1 BEw^i^" 

roO^S^TTi^*"^^ ^\lr' ^ work of ftc^squlu^ caw section 24 o^uSrdirf^rc^m ^J^* ^ ^^^&^iifotto40&BtBin^' 

[0025] Thus, according to the reirforcement implement 20^^11 IT^^™^ ""P^ent 20. 1101 

^J^e^s^ , is divided^^ 2 ^^^ ^ ^ °f this operation, the 

and 2 1 b of the reinforcement member 7 1 F»rti™»™ # . p rooms dc and Sr in the cross section with rt^ ^~m~ » ~, 

BOfoammg and becoming >f™£^t^^$^™* J" * fi^ESSES 

reinforced almost equally with two or more split rooms L^nTT^J^ I *"* reason - the hollow structure 1 is 

Moreover, in order to foam to the foaming ZLT^mA^X^ *? * *• ««" ZLn^wise. 

restrained from both sides on the electrode-holder plate^Tl^- ^ ^ Sr in the status thaTft^ 

[0026] Moreover, m order to combine an internal «airf«~, «i. • * 40 6x1111 «* »ns»de. 

and becoming a foam 40, backlash does nSS««Tfe ^reement member 2 1, etc. of the hollow structure 1 bv fo^ln 
between me hollow structure 1 and thTre^SS^^f ^ 30 ° f ^^SS^T'- 

divided into two or more split rooms Sc and £££ creS^on^SET T' ^ 6 of *• hoUowSr? I Is 

. member 21 and a centrum 6 is further divided into^oT™? ^ <he . bnd 8 ewa Ik 21a and 21b of the reinfonxW 

fei 7 ^ ho,,ow ^r 6 1 r be ^^l^ZS^^:** JESS*. 

[0027] Moreover, since the configuration of the cross section JcTkk^^ longitudinal direction and crosswise, 
start the cross-section configuration of the hoHow^S? "EJ b ™ atlon 6" d type, the reirforcement member 21 does nnt 
reinforcement member 21 is a product Le fZST, ' °T be / L emforc « 1 with a sufficient baJanc^^T^^ 
become the increase in . w./ahi c„ ZTr! 55L a ^ back up plates, such as a oHHrf^ l fS^^"™ 06 



[0028] (Gestaltofthe second operation) Based on ^ a • * 

gestalt of operation of the second of tti/inventio? £S2faIi fe^T^ T pIement ^ *ehoBow structure concerning 
concerning the gestalt of this operation changes ££25 ^ tSS.' ""^^ Element of the hollow strSuS 
operation nnH nth«- ™ «u expungement ot the foammg nature base material in *», ,.u _ ai ™cuire 



-ncerning the gestalt of this q^S^S^^^ fr*' ^ lement 
operation, and other structures are the same Ss tS^SS^^^ir ^ 5 ^ ^ * «■ 
concerning- the gestalt of this operation equips the peripherTp^redeteS^ n ^ ^/P^^ The reinforcement member 60 
electrode-holder plates 67 which cross U character I PosiUon of a square case section 64 with threeZ-aUel 

niaterial 72 is contained by the concavity Uib^^^J!^^" Mzobe ^ And the first foiuning natureTai 

fnn%i 6 i U CkBT&Cter ^ 65 ' OI L^Mff ^ ^ OT more fonned by thoSdeSeSer 

[0029J That is, in the gestalt of this operatioa the firet fo«m.r.„ m u 
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vwv « vuouiuut^u u»c lunguuainm airecuon oi ine nonow srruciure l, the balance at the time of fixing the 

reinforcement member 60 to the hollow structure 1 by the foam which is not illustrated improves. The same material as the 
foaming nature base material 30 used with the gestalt of the first Operation as a material. of the first foaming nature base material 
72 here is used. 

[0030] Moreover, inside the square case section 64 of the reinforcement member 60, as shown in drawing 4 (B) and (C) the 
second foaming nature base material 74 is contained, the foam (not shown) according [ the second foaming nature base material 
74 is a foaming nature base material to which it foams for a high scale factor rather than the first foaming nature base material 72 
and / the foam (not shown) ] to the first foaming nature base material 72 - markedly - alike - specific gravity - small - further* 
an intensity the parvus However.the noise insulation effect of the hollow structure 1 improves by taking up the interior of the 
square case section 64 of the reinforcement member 60 with the foam by the second foaming nature base material 74 moreover ■ 
even if specific gravity is markedly alike and fills up a square case section 64 with a foam rather than the foam of the first foaming 
nature base material 72 for a parvus reason, a weight does not increase the foam of the second foaming nature base material 74 so 
much 

[0031] In addition, although the gestalt of this operation showed the example which makes the longitudinal direction of the hollow 
structure 1 distribute the first foaming nature base material 72 using three electrode-holder plates 67, it is possible also by the ' 
technique of distributing the first foaming nature base material 72 where a electrode-holder plate is detached to a longitudinal 
direction for each class using two or more sets of electroderholder plates. 

[0032] (Gestalt of the third operation) Based on drawing 5 , the reinforcement implement of the holtow structure concerning the 
gestalt of operation of the third of this invention is explained hereafter. With the gestalt of this operation, a cross-section 
configuration right-angled to the longitudinal direction of a reinforcement member is changed into simple grid type, as shown in 
drawing 5 (A) and (B), and other structures are the same as that of the reinforcement implement of the hollow structure 
concerning the gestalt of the first operation. Thus/since the cross-section configuration of the reinforcement member 80 becomes 
simple grid type, lightweight-izing and the cost reduction of the reinforcement member 80 can be planned. 
[0033] Moreover, as you may really fabricate with injection molding of a resin' and it is shown in drawing 5 (C) and (D) in case 
the reinforcement member 80 fabricates the split fields 81 , 82, and 83 divided into the plurality in the cross" section, respectively 
and sets them to the hollow structure, it may assemble those split fields 81, 82, and 83 by adhesives, welding, etc. Furthermore 
the cross-section configuration of the reinforcement member 80 is complicated, and even when injection molding is impossible* a 
manufacture of the reinforcement member 80 is attained by assembling from the split fields 81, 82, and 83. Moreover,when the 
hollow structure curves to a longitudinal direction by assembling the reinforcement member 80 from the split fields 81, 82, and ' 
83, it is enabled.to double with the deflection of the hollow structure and to fabricate the reinforcement member 80 In addition, as 
shown in drawing 5 (D), as shown in drawing 5 (C), it is desirable { the way which forms the reinforce 
combining the two split fields 83 of a cross-section T typeface ] on stock control rather than it forms the reinforcement member 
80 from the split fields 8 1 and 82 of a different configuration. 

[0034] (Gestalt of the fourth operation) Based on drawing , the reinforcement implement of the hollow structure concerning the 
gestalt of operation of the fourth of this invention is explained hereafter. The reinforcement implement of the hollow structure 
concerning the gestalt of this operation increases the number of the periphery split rooms which are made to increase the number 
of the grids of a reinforcement member, and surround a central split room, and enables it to contain various foaming nature base 
materials in a periphery split room. 

[0035] The reinforcement member 100 is fabricated by putting the horizontal plates 101-108 of eight sheets, and **** 1 11-1 16 
of six sheets together in the shape of a grid, the [ and ] .- the [ the 2 horizontal plate 102 and ] - the [ the 5 horizontal plate 105, 
third **** 11 3, and ] - the sheet metal of the high scale-factor foaming nature base material 74 to which it foams for the high 
scale factor used for central split room Sc formed by 4 * * * * 1 1 4 with the gestalt of the second operation is set 
[0036] the first - the [ the horizontal plate 1 01 and ] - the [ the 6 horizontal plate 106, first **** 1 1 1, and ] - the damping 
foaming nature base material 117 from which the high (it has elasticity comparatively) foam of damping nature is obtained is set 
to the outside of 6 1 1 6 moreover, the split room which surrounds central split room Sc. by predetermined thickness i e the 
first, - the ( the horizontal plate 101 and ] - the [ the 6 horizontal plate 106, second **♦* 1 12, and ] - the high rigidity foaming 
nature base material 1 1 8 from which the foam of high rigidity is obtained is set to the first-periphery split room Sa which is a split 
room which exists inside 5 **+* 1 15, and is situated in the outside of central splitroomSc 

[0037] The exoergic foaming nature base material 1 1 9 which generates heat violently at the time of a foaming is set to the 
second-periphery split room Sb located inside first **** 1 1 1 on the outside of the first-periphery split room Sa. Moreover, the 
exoergic foaming nature base material 1 1 9 is set also to third-periphery split room Sc located inside sixth **♦* 1 16 on the* 
outside of the first-periphery split room Sa 

[0038] And each foaming nature base material 74,1 17,1 1 8,1 1 9 carries out foaming intumescence by the heat tracing at the time 
of baking finish of the body of the vehicle which has the hollow structure being carried out namely, the first - the [ the horizontal 
plate 1 0 1 and ] - the [ the 6 horizontal plate .1 06, first **** 1 1 1 , and ] - a foaming of the damping foaming nature base material 
1 17 located in the outside of 6 **** 1 16 should close the split room between the reinforcement member 100 and the internal 
surface of the hollow structure by the foam - while the reinforcement member 100 pastes the hollow structure (not shown), 
vibration applied to the hollow structure by the foam can be absorbed to some extent Moreover, when the high scale-factor* 
foaming nature base material 74 located in central split room Sc foams, central split room Sc is closed by the foam, and the noise 
insulation effect of the hollow structure can be raised, without being accompanied so much by rise df a weight 




22*^^ H 8 located in the first^nph^ ^ room ^ .. 

reinforcement member 1 00 improve^o^ fife ? "7 closed ^ «* foam - arid to rigXy of^ 
second-periphery split room ib and^-Scr^f™^ ^ baSe "91«Srfmft? 

high scale-factor foaming nature base material 74 and ihS T r * • 8101)1118 foamm 6 ^ture base material 1 17 ft- 
good by the generation of heat 4 * ^ fte ^ "P 1 ^ foanun g base material 1 1 8 can benSde to ! fcj? 




base material. — — ,~ «~ ui W consioeration the molding precision of a foaming" nauire 

[0042] In addition, it is invention grasped according in tK* * , 

^invention which is not fOUrth the gestah of the first operation, 

I J >oam to the foaming nature base material contained in*;,^ « • * 

than the foaming nature^ base material i^fclS? m «" ber * a high scale factor in a claim 3 rather 
this reason, the specific gravity of the foanSd^re^™^ k remforccment m «°ber of the hollow sZJ^ 
*e hollow structure can be raised, without bTh^ J££2K Sf£ SiSf ^ ■*» ^"ion^t* 
2) In a claim 3, at least one foamine nature basT mfl teri 0 i H ^ eight 

rigidity oft reiaforeomont .Lmbe, ■*** " Uttn " ls for """^P""-. two or more split room* For bit riSjJf 
4) In a claim 3, at least one foaming nature base material w i • . 

nature base aerials an.ong the foaming btSaSrTSl^ ^ ^ than other foaming 
applied to the hollow structure is absorbable to some extent ^ OT more "»«». For this reason, vibration 

«to^^ 

mredim, tod croswire by the reimoreemm,, membi md Z Kdt"* » loigtomZ 

[0043] *w«n. 

rr^oS^L^ . 

to foam to a foaming nature base material in the 5 TTT* ° U towa bccom « easy in orfer 

split room and the foam from the inside. * of a room. That is, the hollow structure is efficiently reinWd byT 




[Translation done.] 
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